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CS- 3 5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC 3* 
CS- 3 3' TTTTTTTTTTYYyyyyyyyYGGCCGGGGGG 5' 

7" -7 -< - 1 : GGGGGGCGGG 
7* -7 -< ^ - 2 : AAAAAAAAAA 
Ti£>*)v -bL CS3 ^^£,*DNA: 

zzzzzzzzzzzzzzzzAAAAAAAAAAXXXXXXXXXXCCCCCCCCCCz£Zzzzz2zzzzzzzz 

zzzzzzzzzzzzzzzzTTTTTTTTTTyyyYYyyyyyCGGGGGCGCGzzzzzzzzzzzzzzzz 

3* 5' 

f1»:S::5"fn] GGGCCGGGGG 7* -7 ^ - 1 

. . . . zzzzzzzzzzzzzzzzAAAA A AAA A AXXXXXXXXXXCCCCCCCCCCzzzzzzzzzzzzzzzz . . . . 

zzzzzzzzzzzzzzzzTTTTTTTTTTyYYYYVyyYYGGGGGCGGGGzzzzzzzzzzzzzzzz 

7'^ V - 2 AAAAAAAAAA W ^ 

5' 3* 
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3' 5' 
Z22 22222 zzzzzzzzTTTTTTTTTTYYYYYYYYY^GGGGGGGGGG 

5' • 3' 

.... zzzzzzzzzzzzzzzzAAAAAAAAAAXXXXXXXXXXCCCCCCCCCCz2zz2ZZzz2Z2Z2Zz. . . . 

3* 5' 
Z2ZZ 2222 222zzzzzTTTTTTTTTTYYYYYYYYYYGCCCCGGGGGzzzz2Z2ZZ2Z2 2222 

AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzz222Z2zzz2Z 

iff O < -^/ilt? tL/iSlr^^^ife 2 

7*7 >f ^ - 2 5* AAAAAAAAAA *^ W ^ ® IpJ 

3* zzzzzzzzzzzzzzzzTTTTTTTTTTYYYYYYYYYYGCGGCGGCCG 5' 

SO;5'fnI * GGGGCCGGGG 5' r -7 ^ - 1 

5' . . . . Z2 2ZZZZZ2ZZ2Z2Z2AAAAAAAA AAXXXXXXXXXXCCCCCCCCCCz2Z222Z2zz22Z22z« ... 3' 

7" -5 v - 2 5* AAAAAAAAAA W ^ O f&J 

3' zzzzzzzzzzzzzzzzzzTTTTTTTTTTYYYYYYYYYGGGGGGGCCGzzzzzzzzzz 5' 

CC^Ti^-^^ GGGGGGGGGG 5* 7* 7 "7 - 1 

5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCzzzzzzzzzzzzzzzz. . 3' 



5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC 3' 

3' 2ZZZ2X222222222ZZ2zTTTTTTTTTTYyyYYyYYYYGGGGCGGGCG 5' 

m I ^ ^ if Ji^V^^^ ZXtz^^^^m^ I 

3' zzz2zz2ZZ2Z2222Z2Z2TTTTTTTTTTYYYYyYYYYYGGGGGGGGCG 5' 

l/f U < ^fiSL^ ntz^l^^rSLI^ 1 

5' 222Z2ZZZZZZZZZZZ2Z2AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC2Z2222Z22 3' 

5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCCZZ2ZZZZZZZZZ2ZZZ. . . 3' 

mi. < ^f^^ tlfz^^^^fiSL'i^ 2 
3' . . 22 22 zzzzzzzzzzzTTTTTrTTTTYyyyyyyyyYGGCGGCGGGGzz 22222222 Z222Z2. . .5* 

3' TTTTTTTTTTYYYYYyYyYyGGGGCCGGGG 5* 

mt'<^ft<^tlfz cs- 3 
5' AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC2ZZ2ZZZZ2ZZZZ22. . . 3' 

m I "i- ^ ^ ^l^T^fH^ ^fz^\^^±I^^ 2 
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0 ^ n » ^ ^ /pa^<2>IlS«[ g)St 
0 1 — — 



1110 

2 1 2 1 

3 1 3 4 
5 1 5 26 

10 I 10 1013 

15 1 15 32.752 

2 0 1 2 0 1.048.555 

tx 1 n 2"-n-l 



T ^ <D t ^ (o mmr ^ z ^ A^t: ^ fi , 

If ^ If i^i ^ a 4^9 & D^* ^ ^ (D^^ -y ^ 7 ^ V K 1^ m 0^ 

N A r^^ 15!J CD iS ii 7!i> o 4# 0^ 7i d - ^ >' :Jr' ^« 
ti . I5l U H o J^im i5Mi r 5 - CD 



5'^5g;c^A$tiTieiti^n;^c^^^^0 2o®^ 
^!f#l£©A-I^K:-c!5'^-tz}fA-r^»C*b;i<"^§. 

Vi-r h z ii'h'^x ^ h . #tied?iji^^^ffi i7 ~ 

^ a - ^ ^'^••r ip-*]SL^> 7' »; ^' -tf ~ > 

rsi--^ifA-r^c^^<^rfflT'$>^. 

i d ;6- L- ^ n£ •i^ r 7 -f - fid ?1J ^ iM Ji^ ^ 
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CAGTATCCCA 

i&tf^tfS.Kf^ ?!)-o5f L r 7 -7 - i iEitiC V V 
T <i; ♦) /^'ri' :r r - M 1 3 O J: 



Vfm^ iU-274G97(l4) 

^^V. Z com t LT Hind lll ^<K?li • cgaagctt 
CAGTATCCCA,.. ' ^ ?^ fiJt "^^ /c i6 tCl j!jD $ x C 

/S: ifi a 19 ffi ® m 1 -y- -< ^ iU<Oy\^ r V ^' -fe* - 
f 'J. C i T § . »; =r X + •> 'J ^-K K U 



i^-^n-^i ^ z t § «?> a^iio D N A ijaes^ij 



e?62^ij {fH;=L a - - ^ ij y ^ ^ a - K 
^ V ^ ^ 7^ JjD ^Ifc . la W &^ T I^Sr ?f A ^ 

fig . 
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MSLn c CI 2 oor 7 -7 - 



(C) X -y V-Zr (b) 3{>-^»SkC;ytm«[5>^!^;t>^ 

TT-vT" (a) <Z>-r^>f-7-tC<t*). Xy-r-r (b) 

^jlir * (DtC + ^/XllIlfe;;^ :r y r <b) i X v 

(e) X -r V r (d) ©^^ifeCDfiS[;$- 2 oor 



(d) ^t^^JS^Jigf; 
X f y 7* ( b ) i X V ( c ) IX^Sl^m^i^fcl^f 

Tf#^Ci;6<T^^. (d) O^^ifett 

ig ^ U^H © |^«E 0 Jilfii 03* ^fl£ i &«I C tS M W 



CD A < i'^ 1^ fii: 1^ fll^ Hi ?5 ^ ffl T ii.^ S © 
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iJttt^Jfil^$r JfH tt;*:?fet;i ^ * »Jfi/X D N AiS 

U V tt ^ 1^ 11 r n - 7' ^ ffi -ii: r tC -tr V 7* 

ftfa ^0 A5 I* T li . il? a CD D N A ^ M ^'J ^ 
" P X 3f* ^- V T 7 /ub /c>t U K H V 



«BS 83131-^74697 (16) 
yfBE) ^iSt^«t*cDDNA*fefiS4i9ecaAC cn 

^ mm^y m & "^^.i^ihi^ m ^ ^> u (o i^<D 

m 3 la <Z> ^ -r ;u ^ L SE (tb (Z> IIr T t± V 
lir«ttiie#icz>giitc:4*1£0^JKi >' K 5^ ^ r - -fef 

^26^|ia»«TftillU^c:D N A W*£f 0^?3EtC t>?^l- 
;^> :b r ift Jfl ^ H /clf 5in * C i li «ti $ tL 
K ^1] 43 X y K >i u- T - -if CD gMit ^< C .i: 

■< 4^ ^ cfc ^ Biotechnology 3 ^lOOB - 1012MC 

nxi^ ^ ± -7 ^^m^i^i^m^^xm^ 

^ z ti3<x ^ ^ . ai4^^jfiL^^ifiiti^-^?'afc:v 

(poly-orphlsn) $1 4^ CD IE t«ft R l« ^ fll 



0 ^5 S ^ ^ r . 3f5 7 H Pi tr.ij PS ^ <i ^ TpT t:: :b 

c^7tc:LTit'|ii$n/iDNA;6<S^t4$n. ^ -<)\y 
^nfc7*n-7'i7--^^$tL'S. 

in it o ^ ® frc fin ;L ^ 2* tc: i/' > ^ /i^ x ;u 7 
rf- + i/K®?^^Tai[S^-btfT (3 5 - 4 Or). 

Dde I {5t T M ^ ^ -ii: . ^ ^ n >^ "7 - 



j|(T«>^3»-:i^:5'^-tr{irCD«?^SP^-^A.3:£:i^. ^8 
Htl^ -^•at->'DNA®i««li«lfil^*^1iift^E^ 

A-AcDig^^=f?!)<$x^v^U/-4><:DT*>^/c2»!?. 
lt«li5^tL/cDNAi^^>'l^^n^c7'n-7'i:-C?^ 

;iSt $ -r ^ 7- u V x^T^U^-^ ^ z t\tX^ 
U^^. \^ii-l.m 3g Hinf ! 7' 'J v V f^U 

^^tritlr^O^^^tirai^r-SCDT. {DS^^ODNA 
7b< ?? t4 M CD * ^ ^ <^ . it .5!r Ifil ^ JfiL M tZ) ^ 

c^:^^^\^mi^xmm^^^n^mm-^-^ i» z h\z 

J;*) l-:?®»»P^--^;i^O-5?^^^r'5)7*a-7''^ffi 
O«J-C^-5»1#5£©DNAge?0i^>l5SI^Jj^^2f4'T®#49£ 
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^ ^} T <D mm ^ ^£ ^ ^ ^ 

^ C7 A CPlas.odia.) ^(O^^i^^-kV* Vr 

te$fefl^.€O^»rffl0't.^S^3:f D N A /N ^ 7* 

® K ^ |Ef 43 It 12 0^ /j: u X I0{ ® ^ M ^ «5 U 

-< 7' y -f -fe- - •> B y lA m -r * fi c PbT la T 

>'^•#^/DNA•ro-y;*<Tt^i?v3^.ttfc:^^5^>' 



«raB3 HI -274^97(17) 

tC«F||&^/i tA«»:tc:Ji^^ ^fe***^ (chro-ogenic) 
DNAitJiffii^^tZ^-^^U^tlfcrn-y^fcai;^ 

T - A 

H 

-Y-(CH.).-0- C (CH,), O] , -CH, CH, - - 

CCTYli. NHXliN-CHO. x it I ii^ 

^ A ^-C a>^. ^ L X y It 2 f)- i ^ (D 'fk'C ^ 



0 '^0-''''^^^'^^ 0 --"^ CBs 
CH3 



y V "7 y ftl-^Vt^ Bioc > 
«. Biophys. Acta , 697 ^ 1 - 5 M (1982^) IZ 

&a«2$ i> * ^ -9 c • ^► V r © BH^ " O 

36 -S) ^ O ^ tl v^ y V y -< -k' ~ 9 >' pII^ 7* 7 

:J^/j:SODNA^i^l3r'2>cDt;:fiJffi-r^c:<i:4>i? 

^-^i^/j: D N A KSffe^ cfc -e n^iA*"?? * s a» 
L.;^xc> D N A^jggiSi ( 7 ^ 7: jU ) Htik 

ih-r ^fz i6izmmr ^ c i 4> t # ^ • 

(D J:, -b iz h^^m^mmr ^ c t ^i^.m-r ^ h (D 



5* CCTCCGCACCGTCACCCTGGATGCT 3* 
3' GGAGCCGTGGCAGTGGGACCTACCA 5' 
(ATCC:?!)^t^^^.i^^ pBR322 0 4 7 S2l**Fok_ 

4 7 g3£j^®r)t^-^ t'pBR322g> Pok I mif^^m 

i*tc:t£r> TpBR322^Fok_ ITm^L-f-SCiCi;*) 
IHiSL;^. ftffl U r 7 -f - tts S'dCCCTCGGCA 
CCG)3' <i:5* d(AGCATCCAGGGTC)3' T *3 . 1?? © }i 
ffitc:^*)S^S2!L;^c. 2 5mM©';>'^;^';^i.i 

{h:^h'J^72.;^>^,^^Jgtfiya[(pH7. 5) 3 3 
fi a tC2433 i=r3^;u©J::5$cD^r-7-f-^-K 2, 4 
tr n ^ ;u 0 PBR322 g> Pok I r!^ ^ . 2 2 -sh y =t 
©x^i-^^i'ATP. 2 2*:^y^;uCD-r:*-+:>CT 
P : 1 9:^y^;^a>■r;=^4^'>GTPfi.^>'l Oi-y 
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/ ~ WrM-o 5 m{i^JEni;t. SJS* 1 5^rai«i#U 
tC?^inL/i, 12.5 tr 3 /I/O <y ~ P - -r-' 4^ '> 
2 

VV y ii f£ ^ c ^ ^ H o ai 4Jt * jfil ^ sr ifil k: M r 



»raB3Gl-274B97Cl8) 

'<^<D 2 ^ (D :t zfr'^^C^V't^yf^^ ± "f- K7' 

5* CACAGGCCAGTAACG 3* 7* ^ -e - A . SlU^ 
5' TTTCCTTCTCACACA 3* 7* ^ W - B 

J. - V - <*: -y- - ^ ( Tetrahedron 

Letters 2 2«1859 ~ 1862M (1981^) ^ T 

^ ^ U /i X 7 ;r 7 :r D T 5 ^' -< b ^ . ^n' 

L/C. CO:^r^t±N ^ o j/i y tp-c cr> h ^ 

^^ii^T-^^^y h T - ju ^ ^ \^ ^ . 

<i: £^ > ^ T $ y f u 5^ I' K cfc * 4^ 1- y t: 



:^ V rf 7-' rf- ^ :y .if 5t ^ U :^ >> K ^ jSg gg -(b C 

■r ;f 4^ V 5^ U- ^ K ^ ^ CD S J$ ^ 

^J^KIiSfflL/c. 3 0*'/i/h/aiT9 0S-rBTtaS^j|c 

0 U V K "i; -< y ^' T l5l 3£ L . K ^ ^ 

P H S. 0 O 1 ?<6^etT V^j:-«i7A|S?lr?fi[4^7 - 
Vt 26On«0 ^i^^iRT ^ ^ - ifi ^ jCS 7 v 



^ >J rf y ;^ 4^ y/ ij .j: 5t ^ U ^ K O 1^ fSr i 
»i tx;*-^ K + :^-^2S.afr"P-ATPT' 

h /cT 4 5 ^>PBl1!tSCr^ctj!lt^;6>tJ-3^^. 14- 

2 0 ^ £D ?K V T U /L' T 5 K CD - h 7 ^ 

4- ^ ^ ^ K ^ 5? ^ U' ;^ i/ K ^ 
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n . D N A at 

A . h mfkm D U A (D^IH 

-^(^^^^ ::^:rv h^-^jtCcfcJ? Proc. Nat. Acad. 
ScK CD 7 2 «5966 - 5970MK:geWd n^iJ^t^S^ffl 
V^*r-fe/U-7-f>'Molt4 (fcjL — -7'y»5^ji*r'-f 

^L.s G M2219 c il^Sb^c) ^,JAtfi 

IE?T?®;9-^?'nt:vitg^a>l. 9 k b gP Baa HI 
»f)t*3 ^ KpPCll pBA3220 Ba» 
HlgiSia^C A U ( V ^ o CD Gene 9 ^ 287 - 

305 M ( 1980^)). 0 SS^r a - ■/ i 

zfW^2cox.^yy^ m2®-f>'hi3X. 3£Ufecil 

{K^05'eD7 7 y 4^ y :?•(flankin«)ae^*^t,• 
(^-y^OCelil 5 «1157 -- 1174M) . C^iJ^ 
n - :/ tipBR328 : HbA t ^ it h tl ATCC^ 
39.698-^ <hbT1984^5.8 2 5 B IZ^Z^^ titi. 



JE&r 1. 9 k b (D Baw H I >i" :3 X $ KpF12 7!>^ <>, 

±^ (D m ^ o - y 'it ^ n fz . z.<o ^ 

u - ttpBR328 : Hba i:g/^tt*bnv ATCClg 
39,699-^ i L.T1984^ 5^ 2 5 Q*C^gt$tL/i. 
4l-lft^5^«iAr7X§ K*E. - MM 294 

( A T C C|^39,607^) -^Jg»a£«U. ^ T i« 

^ tl-e tlO^m^^ IOOm g 7?*-SpBR328 : HbA 
<i:Pbr328 : HbS ^liSfeT 2 0 mfatO Mst 11 * 
- -< y ^ ^ K -f :^ 5 7' It ) tfc i 1 6 l# TaT 

3 7r^ ISOraMNaCU 1 2mM(Z>Tri5 HCI (pH 
7.5)^ 1 2mM0MgCl« ^ 1 m M O ^ X U -< 
(DTT) JSlV^ lOOn s ymlCO^ C^&.mr 

Ji^:r ^ y CBSA) 4i-cf8^t:L./i. ^^^it^ti 

^npBR328 : HbA y nst nS.Cf pBR32B ; HbS / 



m . ;K U ^ 7 -te" CD i$ IjSi 5 XS 

6 0mMe^fi^^:^^'J'>i*- 3 0mMh';;*.-T 
-tr-r - KS-CK 1 0 m M ^ ^> ^ -l^ V 

p H 8. 0 Ol2^f^^« 100// 100 t: n ^ /L/® r ^ 

^ -7 - A (d(CACAGGCCACTAACG) CDK^IJ) x 100 f 
3^;i/<Dr7-f'^-B (dCTTTCCTTCTGACACA) O gfi 
^d) S.O'1000 f 3 -=6 ;kZ) x 3^ + i/ A T P ^ •r:** + 
•>CTP. r';*-+->GTPj&.a^TTP^#ti*2 

A iigl ® 1 r^^M^fc. 

10-«gO^khiF14S!DNA (JS:JSI) 

0. 1 f 3 ^ ;K©pBR328:llbA (Sl&ll) 

0. 1 ^ ;KZ)pBR328:HbS (SJE&DI) 

0. 1 f 3 ^ /U® pBR328:HbA/?!s tl I ( S IV > 

0. 1 fc* 3 ^ ;ucDpBR328:HbB/«stII C la> V ) 

mc^ti^^r^y^^ loor T 4 ^rBi^jH** b 2 t^ra 



^m:pLft. ^SiSttl G^Hfft^. *©^lfer7-{ 
-r-. 5?:J^U;*"^KS.J/DNA^j!jQ;i> ^10^1^. 

«:oi^TVi4EHl^*9iSl^/c. 

V i7 D ij V h V p H 8. 3 © 0.089M h »; 
ifl3^^JSCfr?«437?> 2. SmMEDTA^iT. 1 2 
9^ ."K U T y ;u T ^ F ^ t:: j|jn ;L . c o y ^ 
2 5.if;uh/c«. 4 NFrBT«^.j4cSft$-ti:. mtSJKit 
i L-r«lll§-r-&:^'< a -tLT. pH 

7. 4-C3 OHOy^Ji'J.'rk 3 xSSPE. 

5 X 7-' y RV^ 5 % (D y ^' ji^mm f- f v ^ 

5' d (TCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGCGGCAAG) 

■f'^ny^(07ir-V'7i^:t'<^'7'7l23r>^. U - y 
1 tiO. 1 tr3^;i/CD5 BS^^^^^H-^nJcBfitTv 



-^(D 1 CD m y n - y a ^ m t!^ T ^ 
- :^ 2 u'm I m *^ ^ ^ ji^ (D m (D i fi 

^i^Uk<0 i fi /I <DKJ£^ i (DrBLt: i> ^ . 
2b'5» - y 5 It ct - ^ * p - -r :t ^ '> N r p jScV^ 

/ ^ -±"C "7 ^^l^^ tl^CpBR322 ^ - >i V 
jJ'' 7 K ^N' 7 7* ) g) F ok I ( - y ^' 

U'-^'aii. 2 0 -y- -< ^ ^u^SJ^Sffi-^ifo I l±iS^ 
'Si^T-a^Wr *»5E©K^!I*;^c»k:^*.. fib© 

'r:^+i/CTP^ Qf-»*P^';*"4^->GTP^D^£r 



UTLfz. © &^ /i: ^ « ?!)< 1 0 £ T ^ Jg ?jg 
i se L il *3 T ^ S ^ 1 0 5^ -ti- /c • 

*3n^.SiSn-Vl(DSJEC?ft4//£^v 0.089M 
K';:^lffiKEia«ai«[. 2. SmMEDTA^i-Cl 2 
^ jf^ V T iJ^ ;P T ^ K V ;ni X. /c, c: CD y ;u ^ 

- h 7 ^7' 7 7 to a U 7t • 

y 1 tt^^ittatrfcs U'-y2ttSii>n. 

3 ID ^ ^-V4{iSi&IV;StOfU-i/ 

9 4JB«*4»fM-ttv ^S«l©i9-J5r-Drt; vDNA 

i^<^;^^'£ i^-t ^ - y 2 CDpBR328 : HbA > U 

- >- 3 CDpBR328 : HbS Si U - y 5 ®pBR328 : 
HbS/ Mst ll) . M^ntC J; ^ri^t:tipBR328 ; HbA 



V>ctTtrL. 9 4lS^^©/N'yKtiU~>'4tC3^ 
tl^X C ntC^ PBR328 : HbS CD 9 4 

m 4 SIti 9 4 «^*^K3?rj;fcj«*i-r <b 3 ^ ^ i:' ^1/ 
OiimSiG^^-r ^ * -& . PC01ihPC02«r 7 

nmm 3 

:^ f 4> © ^> •2> . 

TJib-S. 1. 0-^^^'ni?''5^O^fchDNA. 
loot' 3 ^ ;P©d (ACACAACTGTGTTCACTAGC) RtJ^ 
100 f 3 ^ /U©d (CAACTTCATCCACGTTCACC) ^ IHT 



1. 5 m M iS- 4 © -r + »; U •> K H 

u y^ 

3 OmMp H7. 9© hVXT-fe-r - hlSili?^ 
S 0 mUm&L± h ^ 

1 0 m Mfi^ffit-^ ^' ^ JU 

2 5mMv^^;;f:xu-f 

C © rt?^^ lOOr T 1 :^>r«1Aii** ill lit:: 2 5 
t: T If T 1 :^ Pul jjn 5^ C ® D N A .-if ' j > ^ 

- -b' ® U y - »f M- 2. 5 ^ ^ ^ja X. fc. ^-it- 'j > 7 

- -t: ® SJCSTtf^ 2 5 r 7! 2 5hRiTff t'^^^ ©^J!lD^!*^ 

iS U /c • 
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^^"rtOTaS-S^, Z CO ^ ^ Nco i . ninf r 
pH^<8. OT. 6 0mMfi^K:^h';»l7A. 3 0 
^ A Ora-^^fe ( 0. 1 t: 3 ^ ^UOpBRSaa : HbA ^r-^ 

t;) iz. 

100 f 3 ^ /UC?)d(GGTTGGCCAATCTACTCCCACG)r ^ - . 

100 k.* a ^ >^UCDd(TAACCTTCATACCAACCTGCCC)7* 7 ^ - x 
^lOOOtrn ^^UCDx 4^ •> A T P . ^ :t 4^ ^ C T 
P. ■r?J-4''>GTPRDfTTP 

SiSSlLfc. lOOr T 4 ^^r-IJIlDi* 

■C 2 ^^ra'^iil -eO^E. n - ' j - D N A 4? 'j 

m^tz. aiis* 1 o^raisif^-tiTs -ea)^ft«[A 
a>i^)m. JUnJ*^ ?^^> ^--tro^JfjnifcDfS 

5. o/z^tCx ±KcD^;^';3r^i7U';f^Kr-7-^ 

- 5 ti- n ^ ;u ^ Jfjn X. /c. * 100 r T 4 ^ PbJ 



»BaB3Gl-274B97(21) 

2^i(DrV^-h ^ Nco I . Hinf I R t/ Mst I I 
"Cm^k L . p H 8. 3 CD 0,089M h V >^ T -fe -r - h 
0.25raMEDTA4»Tl 2K.-K';TiJ''; 
jur ^ K V cc Jra ;t . ^* ;i/ * 2 5 h / » 7? 

c c T u y 1 u->'2ttSI 

U - y 3 t±iico I CJ; ^ m{b(i3i&u^ 109SS^) 

y 4 ttWLsin«:<fc ^?8{fc(i49S.ot 9 
-e L.T u- - y 5 tilUnl I * mitiiiAR,^ 9 6 
^5S^) -c$>'S. ± - }- ^ :t r ^ y it 240JS ^ 



5'* CTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGG 3' 
O) O "7 ^ ^ n tz D U A y - y' (• ;6<7-^ 

^^^1^^-^ ^ ) Rs 0 6. s.a^RS 0 e ii 3 'oco 

3* GACAGACGTCACCTCTTCACACGCCAATGACGCCACACCC 5* 
0 fi2 CD -7 ^L' $ ^ T tr^ J^i l> 7" n V :t »J zf t ^ 

RS 1 o^x *5fe^2 (I) coyf^^iit-:, X -^jSL 

Lfz, 7* o - 7' R S 0 6 X © 5 3 ^ /l' * N 

7 0mMhU>t.lS^li^<pH7. 6)x lOmM 

HgCl , > 1. 5 m M 7. -5 ;u 5 y RO' 2. 5 m M 

7. }• - Jl^^^VK^^m 4 0 £ 4»© 4 

"7 V V j< ^ it ^ -f ^) Sl 5 0 fc* 3 ^ /I' O r - 



"P-ATP (::ia.-'<y:?'*^yK^A-^'UT 

i^7200 C i / ^ M ^ /l^) i ^ -fr C i 
ci;'97'<>'^U/c. i^^a^2 SmMEDTAT 

100//^tC!SgJIU. h'J:^-EDTA (TE) tft 
«j7fl[ (I Q mU h ^) XISL'^WL^ 0. ImMEDTA. 
p H 8. 0 ) J: *) ^ »i <L $ n /c -7 y K St 0 

l«l0BioGeI P-4XfyiSW*'7AJbT-7^ 
y ^ ^ 7s ^ ;6< Holecular Cloning 464 - 465 M 

(1982^) tise3K l> :^rti£t3 t£ o T^ff 13 U /c. 
7-^^^$nA:ra-7'lix h»;x-«IIS^-EDT 
A (TBE)a^J^^(8gmM^y;^. 8 9mM 
fflSfiSt^ 2. SmMEDTAx pH8. 3) 4>18%0 
.•f5 7 ^ U ;u T ^ h' ;u ( l 9 : 1 0 T ^ »; ;U T 
§ K : B I S -7 V K) .h T 500v hr T tS 

t;SP»*^*? ISt*? X ^t^Lx 0. 2 «10T ESilirffi 
4^-^ — Kfe;!)>ltT 4 -c T?§tB -ii: /c* 5 JEG ^ fiSc 0 
T C A tfc%ttit^S14;6^ 4. 9 C i y ^ V *5 . 



T tr^ ^ . 

^ ^ ji^ ^ tits i.^ R s 1 0 y' a -y ^ :^ ^' ^ t) zf 

-it 200 f 3 ^ (DrSflCT ij&ffl U /c. 

I^Kft^I^iX-r-y h-y - g> O PNAS 7 9 ^^15966- 
5970M (1982^. Nol t 4 td-iJir^T) iCg2?2©:^i^ 
RU^-7j:.T-r^ ^ CD HoIecuiar Cloning 280 

-281 R (1982^) tc:g2ao:^r?^^ffiffl 

Molt 4. S C - 1 &CfC«2064(Z) 7 y /^"^;9^;^f^ ^iSJ 

.-Kv/'h';-. GM2219C) t±iE^??CD ^ - a f ^'tro 
C C 1985^ 3^ 1 9 B IZt^tl^ ntz S C - I Ittm 
E B V T?^S^« d B ttliaftT * . GM2064 
GM2064) tiJIfeiS-^^ n f y £Dit^£&ti/^:^$^ 



■/ff-t^t^RPM I - 1 6 4 OtpizKHi^c^tLtz^ 

^mmif^l^P^:^- ^ O h Y y J. D N A 0 

Bt^<Z>aS«lffi8&+ + 7 •I' - (AS) ^^^(DCH 

rm± - ^ ^ :y yco/j^l^m^o^ju h ^ J. • ;i/ f 

^ If ±;!»^ ^ ^f y;: . V ^ JU h (D ?toc, Wat. Acad. 
Sci . 7 5^5553 -5556M (1978*) ^CJB^^^fxT 

*SB!2^> 5 »1 O h V :^ - E D T A - MaCl (TE 
N) iffi^li?^ (pHSOl OmMh';>^. pH8. 
ImMEDTA. lOmMNaCl) cfC^JWffiL^ 
0. 2«gr/«l©ro-r-f-^--If. 0. 55<®SDS*C 



ttB5S7§j5?*5^ 7 * y - ^ a a "7 rf- ;U J. CD I : 
1?S^^3 0 -IT Jl^aj m^'^X ^ a a -7 ji,2. 
3 0«lTf6Hib. fc>:t3X:5'y-;i/-e*^Sr^fct«^ 

-tiryt. -y l-^2«l®TEJS<li«tc:^«S$-t^s 

RNase^O.OOSiw/BlKIJfmxfc. 3 7rT!l 

l^fBim^t:$Hi:/c^> D N A^p|f|<©-7 y 

2^'fii'n:?'^j:,OWi*DNA^. lOmM 
h 7 X|S^|J^ ( P H 7. 5 ) . 5 0m MNaCU 1 0 
mMMgCl, . 150 f 3 ^ ;uc7>Bd3?iJ 
d(CACAGCGCACTflACG) 0 7* 7 ^ - A > 
d(CTTTGCTTCTGACACA) © 7" 7 -< "^^ - B ^^t'StS 
^fi 100 jt/ £ 0 S^JJfS'/i54'Ti@*i ^--omfk^ 



^DNAK|S^K:-7$. 11f->f^';i/;!><i^CD3X7- 
( 1 ) 2 ^ PhI 9 5 » 7' a y iJr -fe y h t|j |g 

(2) 5Ayav:5''fev h^ia"5^3 OrtCl^i^ 
2^Piil7*-7-f-5'-<tyyi*DNA;6<T^-V V^" 

(3) E. li-y-DNA.-i?V^^--trI©i7 

u y - rr>T- ( - ^ - >f y i;^' -5 K /xM 7 7' ) 5 

M-isLt 9" ATP. ± ^ C T P ^ Y it ^ 

i^GTP&.CKTTP-e-tl-e'ni ■^•y^;u^^t.'2 

^ omWL (lOmMhUx (pH7. 5) . 
5 0 m MNaCl . 1 0 m MHgCl , ^ llK 4 m M ^ 

0 :g S ;0 ^ 3 0 X r 1 0 PoT ^f r> fc. 

Sit!^^l?^±$-ti-/c. m.^\t(^. 2n\<D u u y :t 
130 ;[/ « T * o /: . 
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r p - r D de r x^Hinf ! cz^ ^m^ufz^' y 

4^ U 3t • 1 0 -r ^ i7 a i; V K /u (154nB 

<0 W D N A i [sl^iZ) t(Iifi#i^*i*^t.O ^1.5 

0. 8 M NaC 1 1 0 -r >f ^ n »; V hJU^^iZlSSi:L. 

LT 1 I^TbI^^V^/S:. "7 '^JUl^X^'^fllf'^R S I 0 "/ 

D V + y ^ y :/ - 4 -7 -f ^ a »; y h ^1/ ( 0. 8 

y »; -b* - •> sr y ^ 1^ /c. 5 -< rJ' n »; V H 

^UO 6 0 m MrtgClx/0. l><BSA&.Ufl/i£0 

Del I <10mf4xiA--fy^-7>'K-'NM*"7 
7-) llTi-Vy^*$n/!:DNA^5 6 

t; tr 3 0 ^ TbI m -ffc; L • 1 T ^ ^ D i; V h © 



Hlfif I ( 1 0 {4 . ^ ^ - -f J?'- 7 K /N' -f 3*- ^ 
M £ <D 1 5mMEDTAi6/ije©F-7v4^>'^' 

fil?*'^- 0. 2 •! CD iJ^ o o -7 si- /Ui* ttoiil U > 1 8 
/^/e<OJKlSa'^*J (4 5n»(Z>y'/ADNA) 
- "7 T -SE200 3gE4»©3 OW*yr;i^y^i/T$ 
K (Z) $ ^ y (1 9 : 1 . /N' 5 K ) ^ ?^ L 
tz* d CD V ;u ^ 7' n -7 y - ;i/ :7' /u - CD ^ 
•351 ?!)< ^ «a © {il iff <^ 3. 0 « tft < ^ 1? 1^ 300 >Jf K 

T 1 «FrBiiJs%iictt$ -fr . my jvomi^mo u s cm 

fctWt*) «*) CD^-;i/ti 4 QBa- 7 0 XT? Sir 

«-U'-Vti4 SngCDifita^a/cy/ADNA^ 
^/^■Cl^*. U'-yA«:Molt4 DNA^v U - X 
B «CH12^^ U-yCJ±SC-l^. JlU">'D 
ttcn2064*^y^'r 4 . Molt4 ti> HBBJl^yS:*) 2 



ufc'-CD^* ifi^c^^-^^-r ^^lE^RCDiH^ltOit^ST- 
S'CAA-Cft'J. CH12tt. m^Sfc*) imcO 0" 

«?,cDKmF3J^:*^ (AS) •r$>i?. -eUTSC-l 

« 5 - t: yKJ^fl^^^^-^-Tv -r ^ 7* W IS 

^* JMfH&^T >5» ^ r^' rJ^ -7 - li /9 * iS{£^*^t; 
DNAt3©^#^^L (t'-yAS.a^B) s Hin fl 

jJllE^^-^t'DNAir©^#i9El-'S (U-V 

(u - y A) ISiV^ V V -v-cD^^^i^-rit^^S^ifiiJJ 
^jMtr ^ T {iS(it ( u - y C) E[ 55il ^ 



D N A ^ ffl V> X la »9 ig L . it »fi ^ O i 

nmm 6 

:i tfJi < hDNA43£D:i:<?fK^^Tt>/it^ 

vifi^K^cDl^ 1 X V y + cD9g?rJ?:>- o llOiSS 
2 0i^-fi7;uTlt'^iL/i. C®2 01f^:J';i/^tc 

fz . 

<i: . K 5^(1 ^ - ^J^' n t: y CD S jc^ iff e ^ 4i 
^ ^ ^ ® T H . i» *i $ *i 



1. 9 k b X^^^^-r ^ ^if 

CDpBR328x 500 C iX^^UT^b-S^cr-'^p-^' 

mm tc ^ T ^ -( T I -f- y :^ J^r ^ 100 ja/ 

O3 0mMF»jX-T-b:?--F {pH7. 9). 

6 0m umMi- f- >; X 100m M ^ X Ix 

h-zt'SlUfl 0 m Mg^Bf -r .> T> 

2 5'Cic:T15>;«^^L;^c. 4. smiiOE. a 
- »; - D N A V > -7 - -tr ! & 0. 09* CD ftt«l 

•*^-f^;^o^v l0/«£OTU3-h^lt>)dil^ 
i;/icD 600mMEDTAt;:J!m;t/c. -^n-rn^s 

9 OmMOhVX - h5ta^2. SmMEDTA 
* N P H 8, 3 T 1 4 H O «j T y T $ K y ;i/ 



»BBB3Gl-274697(24) 

JtT 2 4 .-if h /c. 2. 5 I^TbTT ^a^lfr 

WiK^T ^ 

P«oles/10;tf -0.01 ((1 + y) " ~ yN - 1) ^ 

B. N T P J£r 100 y ^ r 100 

saMit^ia*?igu/c. l0i^'<^;^^fc^sj^e^!^^ 

2 ^r»li*«^-ti:TSi&**?ih$-ti:. 5 7 t: . 1 B$ 
ra-C^/x-f 7' U -fef- •> 9 y^tf r, 3^. UOS 

SJ?f^^«J©aE3^!l*. ^(Z) 8 fit € cor 3 - 



1 £ (0 ^ Mmr ^ y (2 5«gX«i) <b 1 

jg (Dp^m^^VlMl^l^ ( H in fix Mnl I . Mst ! U 
Nco I) ^)sa:Lxmm^tSrL. 3 7TCT1 SI^TbT 
SjS^-itTi'iJSU/i. P A G E tt. JtaiCDil *) ^f 

MJLSLL 

^l^tti^ttx pBR328 ipBR322CDli ^ 0©rM-^-ia 
^ T • 

A. <:^0 r 7 -7 - ^{$i.^pBR328CD UOJg^^i 

iznuSt^^^ -&Lfz. 

d (TTTGCTTCTCACACAACTCTGTTCACTACC) JSt 
d CGCCTCACCACCAACTTCATCCACGTTCACC) 

B. 'd^or ^ ^ -7 ^ m^^fz z t i^j^n-itnt^m 

1 A. tmi^^V ^n^^^'OMLp^RSZSO 262^ 

2 0 5> 7? * ^ . 



d(GGTTCGCCAATCTACTCCCAGG) RZ)^ 
d (TCGTCTCCTTAAACCTGTCTTC) 
C. fch^-^'atrys *tirit(E^:i5> ^» O 1. 9 
k b Ojf ASl5<&^tr 100*7^^^ h^;KDpBR328® 

M_Lt I im iti^ ^ ^ m (D m m t L X m fz i>i^ it . 

^wms B tm^^^n^^'if-y/z. j^r^x^ K 

L/:r7-f-r-tti:*:0iSi3-C. 240iSS^8lf^^ 

d CGGTTGGCCAftTCTACTCCCAGG) ]^ ?>' 

d (TAACCTTGATACCAACCTGCCC) 
D . 100 7 i H ^U(DpBR322g> N ru I m<t^ 
^I^SiLTffltr^. 100//£(Z)SJ;Sjfi[4»-?#-r:«- 
+ >NTP^ 200:^y L-s ife O r 7 -< -r 

- ^f*;^ LTpBR322;b> 500^ S ^.f rr ^ ^ ^ L 
:^ci^i^»Mi^Jfc#« 7 B tmmizn%k^'if r> fz. 

d (TAGGCGTATCACGAGCCCCT) Ch' 

d (CTTCCCCATCGCTGATGTCG) 



/c , « Of: O S -f 7' v rJ-W -fef - •> 9 V ti 5 7 t: 
1 5 l^Piil^f /c. ^Svrltffett 4 5< r ;y a - Vv'U 
Jb T ft -:, . 

:*:^i85iHa:. -< v t' h n |t :)!i< 1« ♦! $ -fe i?' 
t) CD T 36 •£ • 

d(CGCATTAAACCTTATCGATG) 
d (TAGGCGTATCACCACGCCCT) 

^'NTP^^ pH804OmMbU:?^.x 2 0mM 

MgCIt ^ 5mM£/^*XU>f h - yU&Cf 5 

© i'lfilitT Ji/r ^ y 100 jw £ il'Tig-^ 

/c. cofa^ife* loonc ti u-r 1 ^raj&DJift ?k 

4> 2 3 -c . 0. 5 PhV(^ fil L . n: 4. 5 © ^ 
l^-/ -»fiti0.09#{i©*K«ak:a V itTs-? r ^ " 



SlCyS'^feCDTV n - h 8 A ^^4^r;^'a-7. 
B. :t »J ::r 3^ ^ U::*- ^ K r 7 -f -7 - t LTi^^ 

d(CGCATTAAAGCTTATCCATG) 

d (AATTAATACGACTCACTATAGGCAGATAGGCGTATCACGAGGCCCT) 

2 6 >^ iJ' ^ K W:pBR322tC ti#?9Eb>:C(r^. Ctl 

■^-4>0-C cn^. pBR322;^^ <^ ® 7 SigS^K^^d 
tds 2 0 Oiffi^e^^^i 2 6 a^cD5'iai#^SIJi 

a 2 If raj; *) d^J^KV^If BJlT^lfe-r C i ;&<T s . 
1007 J. A h ^ ;ucDpBR322;6- ^> ji;*5?e«l>61*)a: 101 



ii)tcf$^T$*. T7?Ky>v--fe** ioiaas*f 

© 60^f«J^ . pBH322:<i^ ^> 1000«[a*t»f>i-^ 

d (TAGGCGTATCACGAGCCCCT) S. 0^ 
d (CCAGCAACACGTAGCCCAGC) 

y 1^5^^^ U5f^ rr^ ^-^LTTseo^j^D. 

d (TAGGCGTATCACCACGCCCT) S. 

d (AATTAATACGACTCACTATACGGAGATAGGCGTATCACGAGGCCCT) 
^{j^^ LT 1026^»r>t^yiSi U;^c, 2 # § cd r 7 - 
-f-7-02 6>^:J7U;^-f.K «pBR322C;: It^^t-tt f . 
JtsefZ)T7ra^-r5'-^^1-(>OT«>-S. C© 



^ms^r h%%^io vi.'h'r :y ^ -^-ofs^^t.'^ 

i T^C < C ® JtJ^fi i5F n ^ • dCi^^. -^©5' 
3tl5fl3^ta^&^T!?:CV>j^:ggU^^;6<*'S7'v'f 

^^^^^^ t LT^^!|^?ct3;3ilff Li> 

1 0 

^Hifei^ti^n f-itiS^^ltilJi^-ii: <5.}^^^/^' 
y rJ' ^* ^ V Y ^-t^f}^^-^ ^f^\biiL%7. h (n 

T^-t ^ 4> © T 2» ^ • 
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d (ACACAACTCTCTTCACTAGC ) 
d (CAACTTCATCCACGTTCACC) 

1 0 m it'-r loox tc-c 1 ^J-ra 

»n» L > 2 5 r c 1 55- P«1T If T ^ -e L T 2 ^ cd 

d (CAGACACCATGGTGCACCTGACTCCTG) S. 
d(CCCCACAGGGCAGTAACGGCAGACTTCTCC) 

^^n* 5 8 S^i^ft^K'^m*! L/C* ii«i-r-<§ 

h*.JtiaL./i^-r;<*4^e^NTP 100 ^/^/I'i 



IfUSag 81-274697 (28) 

* ^ . u y 2 ti-hiaSiS® TUa-hT^-S, 
U - y 3 ti ^inCDiFttS! D N A7&<ie»aofiTf^ Pde l 

rab'Sti hDNA -^iii»gg)fJ^ Dde I T ^ 9 L- 

( » 5^5 ifiL ^ St Jfll it it {£ ^ t± li « $ n 4 »f P«3 
DNATb h D N A^a#«S^fcJ2Z^tt±g2i|Hl 



^CS^(5®7 'j 3 - h ( Dde I 5 8 aagjc^ 

$> ^ . cnii. c:c:T2o©>i-V:l'Ki$'U>f^K 
-S. mi <0± -y Vlt nOi£^^KM-^i»'l'iL. 



g) P N A S 8 Q m 278 M (1983i^) & U T U - 
e> g) P N A S 8 0^4045M (1983:^) C Sg «J $ n 

n - r 0 y g ij*' -f -fe' - > 3 y ® ^ I1& tr*i 

D N A »^«:4'+»g)#fl?l ti'i^ ^ § 

mia o ifits ^ n K^ij ^ ^ t: ^ V ^i: $ tt /c 

g>^ll1*g¥m4.358,535 C gfi «j5 ^ H if ^ ^ {j^ 

^' ^ ^ itt^ ^fz ^ y' ^' -< - s y 7* n ~ 
7' ti V -%i>^-'^iKtti-,fzDHA\z. <^ 5^ 0 X 

>^U'yiEm-4. 5*-8-hV^f-^urV7L^ 
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Y-(CH.),-0 C(CH.)«0) ,-CH,Cn.NH- 

xt^'Ytix O, NHXtiN-CHO. x \t i ^ 

h K:S5ia#;f^:q^u^:^r^4 JAHJ^-jiK: J: *3 it 

?lisgi 1 2 

5* -CTTCTGcagCAACTGTGTTCACTACC- 3' (GH18 > 
5' -CACaAgCTTCATCCACGTTCACC- 3* .(GH19) 



cc"c/j'^:s:^ti!^iiS!K?5i:5X'^v^u. mm. 

-sr^-f-^'-GH 1 SRUfGH 1 9^EI»U3tt 

5U-tiTl>^» G H 1 8 ft«iffl«fl4j/^ 2 6 

^{iL^'H LX^^ i . GH 1 9UiE0[tC^|^jtO^-t^ 
'6 2 3iSaS^*©:^'ii3^>^:^'U;*-^K-r^«?s I^gg 

cHindiii ^sss5^^i«^^^Tl^-s• ^^eptt. dn 

M 1 3 g) P St r t Hind i r I ^-il PR {ilF fcC *4 T ffl 



TABLE I 

CHI 9 

— !i * CCACTTCCACCTA aF rCgAat CAC 

CTTCTCACACAACTGTGTTCACTACCAACCtCAAACACACACCiTCCTCCACCTCACTCCTCACCAGAACTCTCCCGTTACTCCCCTCTGCGCCAAGCTGAACGTCGATCAflCTTCCTC( 
GAACACTCTGTTCACACAACTGATCCTTGGAGTTTCTCTCTCCTACCACCTCCACTCACCACTCCTCTTCACACGCCAArCACGCCACACCCCGTTCCACTTCCACCTflCTTCAACCACC 

CTTCTCEiillOCTCTCTTCflCTACC ^ 

GH18 

5* CTTCTCElJliilCTCTCTTCACTACC 3' CHl8 ^ 'J ^ ^ - -7 -< - 

5' cah iiApcti catccaccttcacc 3' -01119 :&*;y*-r-7-f"7- 

H i nd III 



Lft I ^ ^ o ^ y J^Ot, hyVX^DNACOlfiiffl 

^2 0 ^ ^ ^ fi^n fc^. JSJCG^/jJ^^feOl A iH-O 

•e <2) Se , 5' -CTCACTCCTGAGGACAACTCTCCCGTTA- 
-CTCCCCTGTGGG-3' T«>-5:it-'; =f^i> U^ff* KT^o 
-rR S 0 6 lZ±i£<Oyt ^} =/-r-MRffi;tffl(,%T 
-< r 5^ -< X- $ -ei: . ft « /^ -< T' y -< -tr - 

-g Dde I J:. ^ ^m^-C S^^W:*-'; U;*- 

^ujtT^»i * - h "7 ± ^ ^ 4 - -c mn<t 
■pniia«&<jT*^r7-<-r-Pco3 (5*-ac- 

-ACAACTCTGTTCACTAGC-3* ) S. P C 0 4 (5'-CC- 



-ACTTCCACCTACTTCAAC-3') J; ^ 1§ i ti 5l& ^ 

:;i..lOmMrtECl, xlmMDTT. lOOmM 
NaCl;<jN ^ (pH8) tl?|r§»?L. 

Pst I JgLCKHindlll TPII^CMYC L^C. ^(Drnit 

x^ Hind lll T rS^t ^ ;*Xfc ^ ~ WlSnplOw© 0. 3 

S-^tt^ A. 9 ;i'h>'tCcfc«5 Messing. J. Third 
Cleveland Synposlim on Macrotto I ecu I es : 
Recombinant DWA 143 - 153 M ^ S2 ^ ^ T * . 



^ - * . ^ - j7* D fc- y c H > K ?IJ 55< 
5* -CCCACAGGGCAGTAACGGCAGACTTCTCCTCAGGAGTCAG-3* 

:7^;Uj5'-ltr7>f-7-PC0 4 TlflKSSJIS: 

a-J:.>'^^''^c:|f[a-r^^^A^i5©/^•--fey F^f^5£ 

r V - ^ o^tkco ^ %) ii^-r V ^ - IZy^ ^ v 
'J X L /c . 1 5 0 7* -7 - ji' - D t- y tc 
4* H 7* 7 - R S 0 4 •< 7' 'J rS'' X U ^c. 

ie«fi^n/c7"^ •< ■7-^|3^tlfX7'^-:^'£D-9 



TABLE H 



Nft 


i f - 9 


fiPASiJ 
/XL* 


Ase 


^ - ^ D 1: > 


1 


28 


25 


246 


1 


2 


29 


18 


222 


2 


3 


11 


26 


180 


0 


4 


24 


20 


192 


5 


5 


22 


27 


185 


5 


6 


39 


21 


181 


3 


^8t 


158 


132 


1206 


15 



ii j^i $ n K ^1] ^ ^ ^ r '2> 7' -y - ^ ^ r ^ 

~i7*at-yrfAei5^^Wf'5 7-^~^CD^ = 1 5/ 
1206 x 100 - 1.24^. 

-r^ry-^CDH" 1 5 /1496 X 100 I 

7* -7 - ^ O ?^ = 1206/ 1496 X 100 = 8 0 %. 

* 7' ^ -< V - P C 0 4 <»: ^^ 7' 'J -< X L /j: 

^ »; 7 - 7" 7 - . 
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PB ^ # C5 V ^ff yj^ 

3 -o (D 0 ~ 'if' n t: - ^ i 2 -^(D 0 - 

-Pill) 0'7T-C/'DNA7i^<&ii?L'SS5SL./cDN 

-iziiPL. - ^^J: ^ j.Mol.Biol 113^ 

237 - 51 M (1977i^) IS « ^ n tS ^ ^cC ^ v 



?$Pf3BgHl-274B97(29) 

27* n r n - t >r 7' 'J ^' X T ^ ^ V K 

fct. 3'^G:>i?-^'ot->'iSf$^a-:/£D;&."cab-:> 

i'*. M 1 3 K ft * ffl T tt^fl 

t: y r 7 >f - T t:: <i 7i^ U L v> c 

v> r ^ >f -7 - <b tjs^E Li> L T /c. r 



>' CD ^> ;6< ^ a t: y fi£ ^ L. T V> /c . 

N A^Sfl.^^^'IIJKTti'lf-r -5 C 1 

^ a - - y ^ - n fc- y 0 267 ^ *i 81f >t 

- o-B^a' D Q - ^ iSlE^O 240iSS*=f 8Jr>^ ^ i7 n 

- >' -r -5. CI ^ T >5 /c. C n ^ ^ T CD J9 *g 

1 0SS^CDi^>^;^>^.;^7J^ + i^Ka)?^^£T 



3 7T:T'|f-7/^* HLA Da-a;s.e>'DQ-^ 

i^^-25''ak:y-^DR-^7'-5-<-7-t::a:^T. 

lb ->fz. |g4:iHLA Da-ar^-f-^-lix ^ 
S®HLA|*fltiarr«'^#t.-tefS$n*«rAS5^^ 

•r^i2 OHSTOr^^a - y^^i^cb. .t C ^ 
-:?'nb-yj5rn-y01 K e^fiS3?i] ^ ^ ^ T lr> 
fc. HLA DQ-orS.LKDQ-^il^^TiJ'n- 

-yi?'tiDMSO;&<?F?^l.i5iacDiStc:o^j^m 

-5 /c. 
^ jfegl 1 3 

BIT*, a 
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-r h COT ^ ^ . 

(TNIO) 5* -CCTCCTCTACTCCCAGCTCCTCTTCAACGGCCA. 
ACCCTCCCCCGACTATGTGCTCCTCACCCACACCGTCAGCC-3* 

(TNli) 5' -CGCACGGGCTCTTGACGGCAGAGAGGAC6TTGA- 
CCTTCTCCTGGTAGGAGATCGCGAACCGGCTGACCGTCTGG-3* 

(LL09) 5* -CCTGGCCAATCGCATGGATCTGAAAGATAACCA- 
GCTGCTCGTGCCAGCAGATGCCCTGTACCTCGTCTACTCCC-3' 

(LL12) 5' -CTCCCTCATAGATGGGCTCATACCAGCGCTTGA- 
GCTCAGCCCCCTCTGGGGTGTCCTTCGGGCAGGGGCTCTTG-3* 

(TN08) 5* -TGTACCAAACCATCAAGTTGAGGAGCAGCTCCA- 
GTGGCTGAGCCAGCGGGCCAATGCCCTCCTGGCCAATGGCA-3* 

(TN13) 5* -GATACTTGCGCAGATTGACCTCAGCGCTGACTT- 
GGTCACCCTTCTCCAGCTCGAAGACCCCTCCCTGATAGATG-3* 

(LL07) S* -CCTTAAGCTTATGCTCAGATCATCTTCTCAAAA- 
CTCGAGTCACAAGCCTGTACCCCATGTTGTAGCAAACCATC-3* 

(TN14) 5* -GCTCGGATCCTTACAGGCCAATGACTCCAAACT- 
ACACCTCCCCAGACTCGGCAAAGTCGAGATACTTGGCCAGA-3' 

r 5 -< ^- i LTTKa -7^ y r (a) tzm^^TF: 



TNI 1 tr^ T It • 

gexT^vV (b) T«iii&^^-r cfc -5 r^-f^ 

T~TNO BSlC^TNI 3K:J!ni;i/c. TK<orn 

IV. Jbffi/N-" h IB OJKi5«'^feifc 2 M i 
7^^-LL0 7a.DfLLi 4K:j[in;i/c, Ts3® 

^-^►<><- h ID o^;a!feci:*9i:'ftffl^-r 

1 0 0 £ CD. 



X 4- •> G T P S.t^" T T P ; 

1 X 'j /t 7 -•erlftaitK ( 3 0 mMO h »; X 

h - ) ; 
^ X :r V r tt . 

1 ) z»«;kt^a-c 1 

2 ) ^?a?^iD 1 53-> 

3) DNA^KV>7~-tfG)^Uy-»ritl^ie 

( 5 ^\^) i&m^ 
i ) fi^-SfBO 2 »rBl®iMlf . 
^> ^> !S -5 • 

ife©-9--<^;Hi||«X:rvri) ^-^i^ib ^ . 
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?.fGae3bl-^74B97(3l) 



a ) 



b ) 5' LL09 
5' LL09 



5' LL09 



TNIO 



5' TMII 



xxxxxxxxxx 



xxxxxxx 



xxxxxxxxxx 



5' TNll 



5-' TKIO 



^xxxxxxxxxx 



-> xxxxxxxxxxxxxxxxxxxxx 



5' LLI2 



xxxxxxxxxxxxxxxxxxxx 



5' TNll 



5* TKIO 



»>xxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXX-*^ 5' LL12 

i LL09CD5' t.lll2<D ^ a:>T^<D^n<D ^t"^ 
I O'TNll^^^f *ii|tJfiJ;#r -55*5fei5g-^ 



* XXXXXXXXXX XXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX * 5' LL12 



c ) 

5* TM08 ^ 

XXXXXXXXXXXXXXXXXXXXXXXXXXXX < 5' LL12 

■»- 

5' LL09 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

* 5' rNi3 

(b) tmi^^TiSiT.^ J. 

5' TN08 * XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 5' TMi3 

d ) 

5' LL07 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 5' TN13 

-f- 

5' TN08 > xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



5' TN14 

1 (b) slzj^ (c) tmi>^r^:^^-j- 

V 

5' LL07 

-^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxx 



XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX xxxxxxx xxxxxxxxxxxxxxxxxxxxx* 

5' TN14 

£J.T5fta ^TN Fitted) 
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m^Tfk S C - 1 ( C T C C 4*0082) tt. 1985^ 
3 M 1 S B . ^m-^ 20852. / V - 7 y h^m^ y 
^ i:: - ^ a ^ y y ^ ^ -r 12301 ^^ET T 

(ATCC) C A T T TSa*#^ C R L 8756-^ 
SC-lOaPSttt. ATCC 

$ /c « X « S X ti S # ^ IB IK 45: ^ C ^ 

-Jjii^^tc <»: 3J C 0«ffiI»0^|3&«'4^IR?i<^n«' 
# ^ J: -5 C-r fc«>tc!i{* 55 

v^'^^^-Si'Eii^^m'^nmm i22^^^c5-entcM 

r O /I/- (37 CFRK14^4>#tC 
886 OC 638K:KlifiUT*ti') CtJE^TlllPB^f* 



^> O L # * tL T l'^ t> l^«t K ^ij ^ di -r /c 

-:^-afc:ycD9 4JSS^^C0K?i] ^:^-r^CDT* 
»er (DT':^Vim^'^'Z^^. 



t* r 7 X § K (pBR328 :HbA i^^n*) 

sn^jbsee 4«er cz)itt*i*:g^Ta-fi:x ^ -^^ 

^ • 

1^ 3 li. PBR328 :HbA . ^.U^/y-^i^'atrr/O 
m^^^Un^i&iii'^O K 9 k b Ba«HI»r>^^^ 
^•r^r^;^^ K (pBR328 : HbS ^iRp-r •t'K: 
#?gE-r *1#3£<2>aW 9 4 --erK^llOtr^m^i-OitJ 

h ^ i?* ^ 7 PBR328 : HbA Ttilfifi^; 

PBR328 : HbS ti ii « $ *l ^ ^ ffi ?lj El $ ^ 

~'^ffll^*3-l^-<i5'^UC'0(,^-C. th^~:^*a1^ 
V 0 «lFr S CO 9 4 -er K ?lj © it <^ 2* © U > 7 

-■fcfiDiiiiSiocDx V r <h^^^cD5¥ttl^^•r 
|g 5 ^ii^ PBR328 : HbA 4> O 240«er ISclJlIeD 4 
i^ >f -'t'^ o *S ^ ^ m X ^ <7 JU T S5 fe ^ 



n rf? y T »; T ^ K iz> y ;u ^ :^ -r ^ a -c * ^ . 

d C T y 3 - h N_co I ( U - 3 ) V l^st l I 
( u - ^ 4 ) X JUn f I (u-y5) CJ;*)rfi^t: 

*SiS0 240 b p ^Di^1^^#^TC^ -5> , 
m 6 lativ Dde I gLCKJLinn^jpagCiiPinc;^ 

■C. CO(r>TO 1 :*:|gtjt Dde I SBi^jr (CTG AG) 

H i n f I eg {3: (GACTC) ©{iS^^RUTt^^.. 

^ 7 4 0 -ler r n ~ 7' s jfe D de I S. 

^8BItt. m7EIiil|t^4 0«er 7*a-7*Stea^ 

^ Dde I SlO^ C < _HJ_n f I M IS P ^ ^ ffl "T 

^ 9 m t± . ♦! . r D - 7* i © w 7* «; ^' -fe- 

- •> a V'. Dde 1 cb JUn f I ^ ^ i*: r^Wfc 
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»W|Ba«l-:^74G97(33) 



^S^t/c^fc h D N A <Dli:p\xpizi^:i^-r ^ 0 - ^' 

<L X ^ -t? fe $ n /c »; T i7 ;u r ^ f o 

V- y - y ^ / :y h <D m^^^ L ^ CO 
llObpKS^T-rtCDf^giS;?;:?^ 

h T * ^ . 

i X n - ?K u > » y 

H a fp 5: 

#ii± Oj n ag j2: 
^m± a ijj m m 



RG.1 



TTTGC TTCT6ACACA ACTGTGmCA CTAGCAACCT — 
AAACG AAGAC7GTGT TGACACAAGT GATCGTTGGA 



Ncol Hinfl Hstll 
V V V 

CAAACAGACA CCA7B6TGCA CCtGACTCCT GAG GAGA A6T 

GTTTCTCTGT 6GTACCAC6T G6ACTBAGGA CJCCTCTTCA 



CTGCCGTTAC TGCCCTGTG 
GAC6GCAATG ACGGGACAC 




RG.2 



FIG.3 



FIG.A-1 



0 .-.ocKPCiMTc ciTRCKmc cncrsM>c -Mcroronc fcoccj^az fccicfcioc tgwovgaw; icrocajrDi ctoooctoig caoGCAMsarG aagugcsigq... 
ioi ill hi hi hi hi iei hi iai hi hi 

0 ..*6ct*C«EMC GMGACTOXG trSKCACMS iGKiU.TlUU TGGACXC3CS ACTtXSCTTC AGAajQCAKT GKXSOGMCAC ^CGCTICCAC TTCMCOCC... 

c?c«oc»CAcn3«a; pcoi 

TTTOCriCrGKaCA PC02 

S* PC02 'ITIU 

0 . . .GCTioaMC CMoxawi 



0 . •.OCATCIATXG CTTACATriG 
, Its XX Its: :::sss:st: 
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